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1 

xr-?cmmiziim®$m%-t mijfoiz®m>>smizm. 

ttMmzmmztifzm&m>*t>zmmc?)T <~^t. 
^tbtsimzmmz texts o mffs&^f ^ -xtit as^c 
siHi^Lstmstcw-f^fc. z\omm<F>?t4)vcr>m 
?m±mm<m®izmsfr&WM.^mtzmz-T^& 10 

t— ?fc. Bufemwjf ofcHKBTKt^sftfcr^^ 

±5 *) im&r. 4 -X HZ W A£ ftitSt ^CM* LJtm^CCD 

Ztifz*/* >y f 3 /KCfc-S .1 fc * #afc-t-§W*3B2 

fc BStt^«&& t e»tSIRb ^-Xa~ft-^ftT^ 
& £ fc £#mfc-TSi!:£JS2 fcBBOjM -j^*-*. 

Kh~w-<mmzm&itx\^h z. t zmmt-t&m^ 
mt%h^-><B^x'h&^t*mmk^&mim5i,z 

^zm^meizmmv^--^-?* 40 
m^ti^mmz^u-^a >w&Lx^&ztzmk 

t& fc ^IMfS 5 fclBifcO* -;FE- * . 

[tt£JSio] m^xmuimmmmico^r^ 50 
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2 

«(affl!lffi^tti)^{±H!f^i5i^®«lifi^J: *) i> A# ^C: fc £ 
[»^« 1 2 ] ftflBu-? §riij£-<r& buIBPJ^WW 

tmizimmmn? 4 y&mf^tix^&ztzmwit 
-th m%M 9 izim<v*4 . 

[Wfl3] m^T~9tf9 n<m (n(i«) 

S^fctiD. 8®9 3^M^ ; E--^fc : 5r-?Ti"»&~ 

[^^1 4 ] mifiJinfciifc isjisi^-^iiifefteiaj^ 

Mmmmtizi£m&*'r- 9 zm^mSfr^y^rv 
<7)imiTV7-]y-x9m fc znftmmm^imzvm 
&<m>k?h^~?%><~i)m r )ttnt>ixx^&c\kz 
<tmt-t& msm 9 fca»e>*-f -/he-* . 

'sr u >?<oTV?-i'-A%ffi§iM$6Emmzm£f 
& #>v v 1 3m*M>k <mM& k> h±%^c\ k zimk 
-t&mmi stzametfrj-ji,*:-?. 

si&mti. mtLr^^-v-x^fai^fik-wizm 
^tijzm^^zm^^fiizmm^m^xmwm^. 
izwmztihkmz^ zcr>pimzizzgmmi) i &f£.zti 
x^&z.b£m!tk-r&msmi staate)*^-^ 

[P^S18] H5IBn-^feJ;tfwB£lx-?-^<ilalB 
T^x;M^7-^0HufB7 ^ '^ x^SBco^SU'HBitaT'l/-^ 

fr^m,zw3\zti^.ztix^& c\ k ^^mfc^sit* 
m 2 izsdM<7)ftj . 
CM*«i 9] fflrlBo-^, Hfriaxx-^fcitifBuiB 

stt3^Tt^ik£^fc^?.iff*^l 8fciBtt«*^f 
^IBK^-f-^-^SrfiSiit-fc^^fc^m 

*. 

mm. 2 1 ] ffiwir y y^BuiBr^ 



(3 

3 

*t vxmwv vnmizm i mmsmx-mm^ti. miBr 
•y * >• /n^- h tixmrnm i swci 

[ m$m 2 3 ] tuter? x)w\7izm&ztifci ktibr 

S£fc£#&fcTrSfgsRJi2 2(,zsmcomm. 

7 r tmm?4*7*4-)v<r)?4X7mk<rmzm>tk 
t.Kxm^2miimmm'£%ixx^h - 1 £<®m.t 
~thm^m2 3i l zssmff)^m. 20 

m^2AI,zW&cr>im. 

[fft£JS2 6] BfliBn-^^tlriBT'P-^K^A 

<m.£*)i>±%^zk$:'®Wit-tz>imm2 sizmmn 

[0001] 30 

? t it-fat tzxj -^-fizm-fh i><ox-fo 

[0002] 

X°fo*). W^&MMwmtoffiibLxm^K:*) . M»x 

m^K. r )-tz>z.ttp%£t>tix^z><, 40 
[ 0 0 0 3 ] Ceo i dSrxM -)V^~9 *fflm±.<?>mM. 
ti>ih.±jm-& b . A yt-n-^ffcT^^-a-^I 

^kU, mXXi^ #BSPP1 -2989 0 3#<D 

[0004] 

~^m^-f^~9lzXti^. x-r— *fcL 
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4 

fiasco*-* — ;i^e— ? Tli. t- -r — xfgcox^— 
v>/iJ6fc3>f;l.TOS^#Wtf^^1tL<, Pita 

Hf&ZbtfX'ttfr-oK.. ^cofctfx 
[0005] 
iztii><7>X'h& o 

[0006] ^HBw^e-^ti. W^HIIS 

w&b m^mzmw%m,zWi.whixtt~--? t 

-ft-f -f -x {zW AZtitzm HOHdfc L)tM»3 4 )V 
[ 0 0 0 7 ] a*;. *&BH<75*>f-;l^-:?HL Sttfc 

<-^k, ^mMzmkibttXId'O&'rJ-^znA 
Zti£:G\Hzm$.Ltcimco3j)Vb. i«Mw3-f 

X^^b^W^Lb-fh. 

[0 008] zoiolz^ ^mi&^-ftfclttJ- 
f'Ub'r^-xcr^y-X'^m^ttJ^micoa'i 

ftx~m&ztuzi>co%<vxm*<om&im : £mm-t& ^ 
btfx-z. m.m&mjjmzm^&zbizx*)^ ^j- 

~9imhW^^<nmmm:Wb&Z.bftX'% . « 
t ^HIK i 1 h « 

[0009] -*wm*4-}v*.—n^ Xr-?(J 
[ooio] *%DB^>f-;i^e-^T'(i. ffim^a* 

cowmz. m^mxi-.iz^hbmMmmiimitLtm 

t?.~-X$:imLX3$<Zbi)m£L\,\ ZOXolzffi 

f&t&b. ^-7fimfeLtzig&iz*cmmzi!m-t& 



5 

[0011] ^mm^-i — ;HE-*TfcL SR^O-r -f 

[0012] *^HJJ^-r -;«-^T14. -r * — X#* 

*S-r^^»KTft* - fc 10 

[0013] *»BH<?D*-f — 7l^E— ^-Ctt. x4 — X* 
[0014] *«HHco*>f **CfcL * — X* 

L.^ti&Zb&^K 

[0 0 1 5] *«W^>f^;HE-^'C»i:. T^X;W\ 

cox\ %n^ti{ t zmLfzttM£m^&zk&x^&<, 30 

[0016] *»BJco*>f — *A«E5tt 
[0017] *3&nj!0!)3fc-<f -/l^E-^Tli. *c^m5J4 40 
[0018] *%HB^>f-;l^E-^-cti. o-* £Ji 
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[0019] *aw§co*>r .-;i^e-^t(4. n«aw*f 
z<ox dittos, ^-fftmmmzti^ 

[0020] -Jl^-^tttt. ^i^Wc 

Vvfo^SnWR*^***. Zco£olzffi!$&&CLb1 t z 
[0021] *^BJ^^-f-;^-^T14. o-^tsj: 

[0022] -/I^e-^T'fcL ^ . X 

F^A^^f -f x?sM — ;l^>y A 

mmztm^tix^z:ttm±L^\ zcoxottzm®, 

[0023] ±3*Lfc*«H^*>f-^-^**SilL 

zitiz^y)^ mmcoffimmjjmb Lxm^tz 

[0024] 3^BB^««fc:Jiai>fc*>f -^E-^T 

(4. ^^<ryy^r^^-p-x«n«ai5«*<ii. 
ofc*wr««da4#fc« ltjr 9^L^riB*=» 1 mm 



7 

T 9 X)V)\Xb^X^T y y Mt LX^&coXM 

>^x\zn Lxmsmmzx xmimmtzm o m? 

ft4 -)v^co± m\mx% h <, 

[0025] ^m<nm&temmLfz^-;i>*:-?x" 

hL<l£^tl£Lkb^-&Zb&X~%&<> 

[0026] ^miftifmizmm l^^m -jv^-^t 
a. Tfxjw^yizmfcMifzNmMttty'u-* 

tfykAmm-mf t>Kx \ * h nmmmzim uz < \m 
mz-t&zLt^mxh&o 
[0027] ^micomittzmmLttj ->^-?x 

WmZtlX^&ZbfimtL^ Zcr>£olz~ttH$^ T 

^x}w\^<7)mmf^zn^^mm^mviiy-> 
wti . ^mn%Mz£^x±-?<offimzmT$>& 
pimmtttxi>mmLx l% 3 z b&^\ 
[0028] ^wm^mizmmLttj -a^e-^-c 

V\ ki£ LAi^ # t j_ —Xcr^^mtl/zm^Z 
(i. u—?<nmfi^&Zkk&&W^ zcol dlzLX 30 

[0029] 

[0030] ajtuxyvy^iobi/svfTXv- 

A'l 1 £«£fc^X / 0'>'st y 1 3c05t^ 
teifilfc^tt ( X5^y h ) 1 4^$t£>*rC& 0 . <t 

-XI 5 k H^yi/^Ay ^ h 1 6** 40 
1 9b1-v h 1 7^J: DmeSitT^S, a'^ 

y >xe 0^ jL-u f-vxry y ^6 
[0031] r^^^^ruy^ttry^jL^*- 

2 1 T»aW+W-6 £ fc tc i 0 4 i/~-x 1 8 fc 

[0 0 3 2]7^X;W\7'2 0dl 71/Hfh'7A2 50 



*JHPP1 0-28589 1 

8 

2tr>fX^^-f-~;P2 3C0T'^X^gP2 4^^h2 
6i3j;t/^^b2 7TS^5^TV^ 0 T?x 
^n^2 Ofctt^-^^n-^rftSHIBfStf 3 Off* 
*«Wha- X£^LTfct3 l-CHJSSftT^&o 
[0033]i3il ^^*«^bjL— X<?»BttSr 

13 «t fi ~# A b j. - X 3 6 \ % Hffitftf 3 7 b —fa fc 
jft#SirCU4. ^3 7<D**fctt. fatilitf«Dfe#t 

^□3 8^^t^T^0. T?X/WV/2 0(7)P9^ 

aizmfi-t&ZblzJ: 9. mmtt3 0bT7X)V;\X 
2 0fc*«H5fr5#t&. za>£o%:mmzLX&<b, M 

^frcommTFimmts o tT?*jwsX2 ot^mtz 
m^mj±(OMWj\^<m^mni>->fzb^^ 
~%tis\z^-x3 6&i?&ix&fz^ *:-?com$mm 
cD-^x-fo h nmm 3 0 <wm *m±x^ %> » 
[0034] vmms 3 0 amvi^mmKSrwm l 

TBf«^JP3fctfc«ttP5B3 23e™t»^Tt:*R 
fflKWfefLfcb'X 3 3 T'HS^ttTt^ . mttP3M3 2 
^WHffiKtt. 1 em<m^M63 5ifi8ZSM£L£ OBI 

[0 03 5] y\X^Tyy^T^— V~ XI 5fcl 
^-^X^-^COT->f-Xt^^^g^^«®* 

JtRWKfc 1 8*Uit ^ftT& D,#f^X42 fcli 

^>f^4 302*^ST4 4. 4 5ii. S^il^ 

aa#:4 o<om$?mmizmi^nfz%mMM4 ecom 

r?y^^h4 7. 4 8fcr#A§*tT«SWfc8BK3itt: 

[0036] ^-?%mm-&fztbconmi±. mm. 
m4iz^£oizmm i&mmzfmzti. ^ajv 

4 3^1(1 I&1I4 9, SI^S^4 6 0im. <T 
eoB«fc««LTV^I|3^^h4 7. 4 8&^LT 

'ffhti&« mmmLiecDmmwzimtx.-xtiw 

[0037] ^^D^^(7«ffinfi32tll ^ 

*y««oparcft 0 . ^^'bx 3 3-co-^fcBKS 

^tLTBO. C10^-;l^W5 l^y-/^i:. ^\X<T 
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[0038] ;\7xru y^commt-^io-hmmnmiz 

14, T^-l— XI 5t^(t^^m«ltv^r-yr 
5 5 k W— P--X 1 8CS^«tA,ix/>-teyifo-^ 5 

[oo39] mj^-^mmmff)^ ~-?v^.-?<nim 
£3 6«psifcwij-$-s. io 

[0040] ^»SU9*>f ±a Ltz 

X i fcn-*fcSt*&ftfc 1 6 5tXf 
— ^ tlSft^nfc 1 8®?>3 -f ;W4 3 j6» 8193 

X . 3.-fM3fc LT+^^T -y -b y 7" >J -ft ( y&-k -y h 

-?X^h, ^*>*>. #3>f tV4 3l,iXy—9(0^\-X^f 

$$.Ljk&-—ifcf$ML?zi>0)X"fo& . J: 3 fcT4 k . 

i^CJ&LkS-fr.&iki&^S. -e<0fc». *-^<J5l5| 

[004 1] £cDj;dfc:3^4 3£^#>#*'y 

MfcLTfc£. ift^x^-XteJfALTXx-:?*: 

S. 30 
[0 0 4 2] dcO*-f-;l^E— r?-m. Xf^kW 
SS#i««Jitt4 0 |c «fc tjOHftftfrT' ■* @* 
|iW#fcfa#^T5fcSBk Sr&^-^j^fc^-cfe 0 , 

[0043] gXM8fflWflc4 0tt„ 3-f *4 3#^tL 

xi Sfotfrt^ i*e@Sg$*i.S. -r=Sri>fe. 
*^:??&*gXMKSWflc4 0 kl&tllSJSflcl 4fc 
SjE^tlfc^T^Tl) y7<7>T*??—V—X 1 5 k#*S!l 40 

fmx^j&ziix^z>cox'ZK?MzMm%mttzm^ 
[0044] m^m^^xmrnmrn n^x^ < -fti 

im h)V? £»4 i k & .1 k (iaiiJi*>Bfl^*^ 

ztx~h&&. m^mmBizitmtxmmi>^<^ 

-^W^ll^*)^r-f-xt{4, Sdfiift:^ 

mmmmotm^^tix^h. zcoxoizi&zt 
iz£<o. "r^-^izB^xmrnnuMzmt^n^^m. 50 
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[0045] T*7?-U—?<m.'&Fm3 2 cO^JJfffifc 
StttlSrflfc 1 6fflcD#*A8£&3 5i4. $ttPM3 2 

<miimcomztim*fom^x'mmz?£-ox^&„ mft 

WWi, *AM53 5<4HH^«WS^^*L/tJ:d^ 

M 3 2 £&tffl9?B* LT$>-g>„ 
[0046] <r»*4J£E3 5(4. ^<7>KH«m*>£>W 
•SidfcflWB (!KttHilS3 2te$ft-&@itffi) 
MHMB (Xx-^*H*0W) co&mi. <3r-?T*i 

£k**r£S. 

[0047] -r^i>*>. i«SISfe^<!0*A?a53 5 
{4. ±^Lfe±ot=lfll^|flli?)**gP^J?^*^<L 
Tj@Btt£&<-t-§>k5H^ M^i^Ji^£i*< LXM 

3&mv*?-r<Lx$>*). l*»«>» ^oj?^<7)^b&^ 
x^-^T'%*.-rafi^ko®t=(j(^jtw-rs . 
^ k . m»r « k , i <rmmmm.ff)^ 

[0 04 8] 5if>tc. Mlffi3 5feai«Xf-^f 
>f-x4 2^x^f NWimzu 

[0049]^ *AM53 5 »0te;fr|6j4!5^c9J¥ 

SICK: J: .&«iRfe^Hr<'- k . 
[ 0 0 5 0 ] § fefc. *A»3 5«flWBOffl^{4JS 
14P3®3 2cDrtMH«mi^J; 0 «>A^ < . to. UttH 
M3 2«*A?153 5A>Ti»§ti,SrtMffi{4*AK53 
5«flfi9®fcl»ltft*«IHlSPk^oT^-g.cOT\ 
n?t*A!S53 5i4H1tm3 2cDPM*T|6l (EBBT 

(=-mfc<v>„ jkXW&3 5lzm>&m 

m)fa<?>M±. &2ME3 5 ^MWFim3 2 £S»LT 
v^flSIJW««at*fc*± l 5fe#f-^c:k^<JgttH« 

[005 1] *-^D-^J:^S»Hg3 2};f-(X 
^*-f-^2 3 k(4. Ja*Lfc J: dfcSWrCffift^ti-C 
0 . -tft-eil#r?X/Wv7"2 OlcJfcjtcO^h 2 6 

^t-^n— ^k-^-fX^*^— ^2 3k^S!l* 
& d k J; 0 . ?4 \'WmfS±-9n- ^^M& 
m-Z>Z.t*ffi±LX&<0. M&WtmX?* 
>f-;Uk<0*ffl-fkSHSCifc^-Hrfigtc:LT^S. 



1 1 

[0052] HttP3M3 2 &>0— K7^22t £>£'J 

#icsr^t^j. ciwiifctT. mmmzyu-*v 

fcfi^L£V\k3fc^S£fcSBWfcLT^4,, *.&M 
53 5tt. ^fc|?&fcJ:9«^£fctf>. SfcSfclHSiX 

•CfcL *&&Wl^£#Sfc*fc. B**fl6WS<,. IS 

Ktt¥*ft»t)OT 1 2 OiCfilTCft 0 . SI^S 
fc WCt> 2 0 0 *C£ ffli. £ fc LXL&5 

[0053]7l/^F7A22 fcH:- * a- 9 fc JjiJ* 
k^T^&fcftT*3r<. 1 6fcS 

fcn- ? £ J: <^*x - * ^M:Iot v 0 ^<ofc 

< iroTv^ fc ^*fe*3&qias^^TS»3^* fc . 

[0 0 54] 4fc. /l/-*H7^2 2(l #/Wh2 6 
i5«fct^y h 2 7 fci^T7^X;PA/2 0fcEi^ 
SirO^S, ^—fiftMLX^^MIgcO 

A2 2^»*»-&«iiiih/^3& J ««r^x/^N^Keas 

[0055] c:^saSBBBo*ftfcfcv^Ttt. ^e-^fc 

t«- <y M 7 fc J: S»WtWmS»# 1 4 fc#gfc 

<I<Lfc. *~9btVf3--v 

5fc^e— ;?x^— ^m^wtWu ^fyf 

1 8 ^ X;l^A / 2 0^0 fttt^ti, 
X^Nr2OfcnB^3O*«B5t0#ft^ SfefcU 

£±t^>^u~^5 6*K ffi«WRgg«5Ai-^- 

b 1 9t5iV^-y f 1 7T«l9gd«lcl 4tettftttt4 
£fc#**CSS. £iK £^tttt*iOflSfc^*fc«>fc s 

£ v (T^X^^2 0^I«IK4 1 ^») frtyrKfrh 
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1 2 

[00 56] Zco£~>t,z^ ZCD^—JV^—?^ "t— 

[0057] fcfc'U ^J-^JL-^FizX&mfrttW 

««Ba#*l 4fcHfet*sK;kh 1 9^fotg;BJ:</* 
jR^^^h2 6^ial^feJ:tf*jRi:H*t>L<J4 

[0 0 58] 4fc. tyM7<Oi5S, 

1 4fcffl^tttf£iifc^y b 1 7^oT^TLTi>. 

b 1 7&T?*>W\72 O^PMSBfc^E— ?X 
^*fccoiBfcl±4D&i£v\, 
[0059] m-^Tft*RIB»tf 3 Ott. _B£LfcJ; 
3KT^X;W\^2 0tC^*^^ba— X»M*«i 
l*C^3irOV&fc#>, Br^ELhcOW^ 
20 ifiMbi b . stOW f 3 1 fc J: & m»«3fiWlft$n« «t 

^ (vmttzmm&MA t t^e- ^ #n y ? l t l 4 r> 
%g-^fc'fc{4. ^*-*R^-X3WtfLtaBfl* 

n7^L^U3{^^t^o *fc. u-^fcyi— 
^rF7A2 2t*m, o-^tX-r— ^kcoBHJ: 

— WrC ^ fc Xr- ^ Ko^TU-o fci§ 

30 v ? L=5r^ J: d fcffiB:$ivtv*£ . 

[0060] ^:-^W^(4. o-^T'J>^RMgP«3 0 
coSBrtflfcHSStLfc*-^*^^ 5 0 fc . ^-oWffl 

Hfcj»eftfcffl»r-B>^-;H»«5 1 fcJ: oaaiffc* 

»«^fcJ:^TlW<?>Siffi69»^*. fcfc^-ff. » 
3JJfc±DrtaBBE»3WfiTLfc»^. J\^KT\}y^T 

40 BHsLhtf fc*^^hmJIfc comjimzk D fSA^-^^T 

9 wv^x fc «fc oncma &»HT^iewfc 
s^E-^^iwRti:. mm&m^zit^xmwxh^M^ 

[0061] 0?t s 3(^WcO»2SaBB«Tfti*^ 

50 -;^-^&H5-08fcfc^fcii0B^. HStt^-f 



1 3 

-^-fZimZM&WX'ty-itzWimmX'fo*). H6 

i±W5<ov i -v imx'vm vt^mmvhh. 
[oo62] m^w^LtcMwm^^^y^ a v iz& 
&Ztitzm§i3mfoi o i tcfcL ^<r>ib4-)V*i-9n 
Xf-^«£ 10 2W-yM0 3C± SSffiP'JW* 1 

3d$fla o i txf- ^^at#:i o 2.<mm?mM\±x 
(6j (m&nn) zmz-tzztizi:*). ^f-^i»» 

I o 2 {±^mri»it>J;i^lSiigig^rinic , )M*(-» LT@ 

[0063] X^-?3dfffc 1 0 2«m«*MIgB<73*m 
Jgflcl 0436^tt^tk-»S. Z.ff>WMWl 04<7>-#: 

fc4orv»4. £«j:5&#s*s»fR<i. xt— ?5at 

I I 0 5 t-^ 1 0 6 h J|6)^ 

[0064] ^mmmmw 1 04®&f <r -xtti 

&n4)Vl 1 0C02-5(0^«1 1 lUXlfl 1 2 

timffirtiffltc^ai Lxm. 1 1 3 

M±fe3 ! ait&„ I^Stl 1 3coWMlzr>^X 

[0065] X^f-^^EfHfc 1 0 2«Iffi$'|«tf>l*l@ 
ffl|«4^ y <TU>'^12 3*^{t^ti.. *<nT*79~- 
U-X 1 2 1 <±££3§l»igtf)X 5Xh l«J Srlil^ L*r9-- 
?>j-/ri O6-mt<0;£$iro i >&. awuv 
/I2 3^yt-1/-X122di, *-^D-^& 

/I'M 24tt7M 2 5tJ:0H^tLTV^ o 
[006617^ X/W V/ 1 2 7«&<?3&ei6W-e-c£ T 
fc 1 ). ^gP(±XT— ?£Wo XotzPiffiBkZc^X^ 
£„ c\<r)T7X)VJ\71 2 7<7)PmW)ftMzl£X'f— 
^fcfflv^iifc^j^l^efrl 0 4k PHMoKKR? 

Jffrl 3 8tfmfe>tl~05 0 . ^St^b'X 1 4 2T'0S 
§ilTV^„ ^LT. ^PMBJ^fflraSflU 3 8 
C0f*HHta±. 16ffl<a*A3BP&14 3^HPitiB9iJS 

[0067] ZL<?)£ ? fc. *5g»^o-^{±. ?KH 

3&>'r^x/^N7'i 2 7o-3Pt'*>-&fecoii«#. WW 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an outer-rotor type wheel motor especially about the 

wheel motor by which the wheel and motor of a vehicle were united. 

[0002] 

[Description of the Prior Art] A wheel motor is proposed in order to gather the drive efficiency in the case of driving a wheel by 
the electric motor, and it considers using as a driving wheel of an electric vehicle, or using instead of a coupled driving wheel for 
the attitude control of the usual engine drive type vehicle. 

[0003] When such a wheel motor is divided roughly from a viewpoint on structure, it can divide into an inner rotor type and an 
outer-rotor type, and there are some which were indicated by the "control method of an electric vehicle" of JP,1 -29 8903, A as an 
outer-rotor type wheel motor. 
[0004] 

[Problem(s) to be Solved by the Invention] According to this conventional outer-rotor type wheel motor, a stator twists two or 
more wire rods very (teeth) for coils projected to the radial which consists of the magnetic substance, and is constituted. However, 
the wire rod for coils was not able to twist, it was difficult, and since the space between teeth was narrow, a manufacturing cost 
not only becomes high, but a wire rod was not able to twist and work was not fully able to raise density by this conventional wheel 
motor. Therefore, a limitation is in the flux density which a stator makes, and required driving force or required damping force 
was not able to be obtained. 
[0005] 

[Means for Solving the Problem] It succeeds in the motor and wheel motor of this invention in order to solve such a problem. 
[0006] Namely, the motor of this invention is set on the outer-rotor type motor equipped with the stator which makes rotating 
magnetic field on a periphery, and Rota established in the outside of this stator possible [ rotation in the aforementioned rotating 
magnetic field and this direction ]. Two or more teeth which a stator becomes from the magnetic substance arranged by the radial 
in the field perpendicular to the axis of rotation of Rota, It is characterized by having a wiring means to connect to a desired 
relation the terminals of two or more coils which the coil is beforehand carried out to tubed and were inserted in each teeth and 
which became independent mutually, and two or more of these coils. 

[0007] In the wheel motor which has Rota fixed to the hub moreover, the stator which the wheel motor of this invention is fixed to 
an axle, and makes rotating magnetic field on a periphery and the axle supported possible [ rotation ] at the circumference of the 
aforementioned axle - It is characterized by having a wiring means to connect to a desired relation the terminals of two or more 
teeth which a stator becomes from the magnetic substance prepared in the radial to the axle, two or more coils which the coil is 
beforehand carried out to tubed and were inserted in each teeth and which became independent mutually, and two or more of 
these coils. 

[0008] Thus, since the motor or wheel motor of this invention has the structure which inserted in teeth two or more coils by which 
the coil was beforehand carried out outside teeth, and connected connection between coils with the wiring means, it is easy to 
manufacture and can hold down a manufacturing cost low. Moreover, since the coil of the coil was carried out outside teeth, it can 
apply the various coil methods, and it can make coil density high to teeth by using the optimal coil method as compared with the 
conventional coil twisted directly. If coil density can be made high, the flux density of the rotating magnetic field which a stator 
makes can be raised, and high rotation torque can be acquired. 

[0009] As for the wheel motor of this invention, it is desirable to use the cassette coil which slushed and hardened the resin 
between coils as a coil inserted in a stator where a coil is pressed by high pressure. The rotating magnetic field of high flux 
density can be generated, and, moreover, an assembly is easy. 

[0010] When it becomes the wiring in a wiring means by the wheel motor of this invention more than predetermined temperature, 
it is desirable to infix the heat fuse with which electrical installation goes out. Thus, when are constituted and a motor hangs up, 
by generation of heat resulting from the overrun, wiring is cut and an overrun can be stopped at an early stage. 
[00 1 1 ] the hub where two or more teeth are prepared in the periphery of the annular magnetic substance by the wheel motor of 
this invention in at one, and this magnetic substance was fixed to the wheel base material where a coil is inserted in each teeth — 
being fixed to the outer race of bearing is desirable thus, the magnetic substance equipped with teeth and a hub — the outer race of 
bearing - another ~ since it is a member, it can be alike, respectively and the optimal quality of the material can be chosen 
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[001 2] It is desirable that it is the taper configuration from which teeth serve as a taper toward the method of the outside of the 
direction of a path by the wheel motor of this invention. Insertion of a coil becomes easy and it is easy to assemble it. 
[001 3] As for the magnetic substance equipped with teeth by the wheel motor of this invention, it is desirable to carry out the 
laminating of the silicon steel with which the front face was insulated. Thus, if constituted, it will be hard coming to generate the 
current of the direction of the axis of rotation by the alternating field which a coil makes, and iron loss will become low. 
[0014] the magnetic substance equipped with teeth by the wheel motor of this invention — a hub — it is desirable to carry out 
serration fitting to the member formed in the outer race of bearing, and one thus — if constituted — a hub — the medial- axis line of 
bearing and the center of the magnetic substance equipped with teeth are correctly in agreement, and do not shift 
[001 5] the wheel motor of this invention -- an axle ~ a hub — a hub — it fixes to the inner race of bearing — having ~ Rota -- an 
axle — it is desirable to have the body material fixed to the hub and two or more permanent magnets arranged by the inner skin of 
this body material the body material equipped with the permanent magnet used for Rota, and an axle — since the hub consists of 
another parts, the quality of the material for which was resembled, respectively and it was suitable can be used 
[0016] As for a permanent magnet, it is desirable for the thickness of the direction of a path of body material to be pressing hard 
at the hoop-direction ends of body material in the wheel motor of this invention. When a permanent magnet is made into such a 
configuration, the magnetic flux of the rotating magnetic field which a stator makes [ magnetomotive force ] greatly compared 
with the magnetomotive force of both ends since both ends are thin since the center section is thick is a passage and a cone in both 
ends. Therefore, the output torque mostly proportional to the product of the magnetomotive force of a permanent magnet and the 
magnetic flux of the rotating magnetic field by the stator is stabilized, and a torque ripple is suppressed. 

[0017] By the wheel motor of this invention, a permanent magnet is a pillar-shaped object which has the vertical lunate-like base 
where ends were removed, and makes the height direction in agreement in the direction of an axle, and carries out the convex side 
outside, it is fixed to the inner skin of body material, and, as for the curvature of the concave side of a permanent magnet, it is 
desirable that it is larger than the curvature of the convex side. By this, the thickness of the direction of a path of body material is 
pressing hard at the hoop-direction ends of body material, and a permanent magnet and body material cannot shift to a hand of cut 
easily, and a torque ripple is not only suppressed, but they tend to take out rotation torque. 

[001 8] It is desirable to prepare the fin for cooling in the periphery of the body material which constitutes Rota from a wheel 
motor of this invention. Generation of heat by the iron loss in Rota can be suppressed, and the demagnetization of the permanent 
magnet by heat can be prevented. 

[001 9] the axle to which body material is being fixed by the wheel motor of this invention — a hub — the vehicle outside of a 
stator — covering — ****-- body material — a stator — covering ~ a hub — it is desirable to attach the cover which the outer-race 
periphery and inner circumference of bearing contact that there is no crevice possible [ sliding ] If it does in this way, the interior 
of a motor will be sealed and the dust or water from the outside will not enter. 

[0020] the feeder which supplies power to a coil from the power supply arranged by the wheel motor of this invention in the body 
in which the wheel base material is attached — a hub — while connecting with a wiring substrate through the breakthrough 
prepared in the member fixed to the outer race of bearing or this, and one, it is desirable to form the air duct in the interior 
Although expansion or contraction of internal air produces a motor in connection with a temperature change and the so-called 
respiration is carried out, since this respiration is performed through the air duct of a feeder by constituting in this way, it becomes 
respiration with the comparatively pure air of a place which is separated from a motor, and dust etc. cannot trespass upon the 
interior easily. 

[002 1 ] the wheel motor of this invention ~ Rota and a stator — an axle — it arranges inside [ vehicle ] the disk section of a. hub — 
having — an axle — it is desirable to arrange the disk section of a brake drum and a disk wheel sequentially from the method of the 
inside of a vehicle, and to fix it to the vehicle outside of the disk section of a hub thus — since it is arranged — the axle of a brake 
drum and a disk wheel ~ the usual axle which does not have a motor for attachment by the hub — it can treat like attachment by 
the hub 

[0022] It is desirable to contain Rota, the stator, and the brake drum in the rim width of face of a disk wheel by the wheel motor of 
this invention. Thus, if constituted, since Rota, a stator, and a brake drum will not overflow a disk wheel into the vehicle inside, it 
can attach, without changing a wheel base to the common vehicle from the former. 

[0023] By applying for example, a wheel motor to a coupled driving wheel, the vehicle of this invention which carried the wheel 
motor of this invention mentioned above can be used as an auxiliary-power ring at the time of a climb, or can be used for the 
attitude control of a vehicle etc. 

[0024] By the wheel motor carried in the vehicle of this invention It is fixed by the 1 st conclusion member possible [ removal ] to 
a wheel base material in the state of having been united with the inner race to which the hub was fixed, a hub — the axle which the 
outer race of bearing equipped with body material ~ A brake drum and a disk wheel are fixed to a hub possible [ removal ] by the 
common 2nd conclusion member, an axle — between an outer race and wheel base materials — a brake drum — ** — it is 
desirable for the back up plate which constitutes both drum brakes to be put, and to be fixed by the 1 st conclusion member thus, 
the thing to constitute — an axle ~ a hub and a hub — since bearing is unifying, attachment by the wheel base material by the 
conclusion member is easy moreover, a brake drum and a disk wheel — an axle ~ since it is attached removable by the conclusion 
member to the hub, the brake drum and disk wheel from the former can use as it is 

[0025] A member and 2 conclusion member are constituted from the wheel motor carried in the vehicle of this invention by a bolt 
and the nut the 1st ****, respectively, and, as for the bolt diameter of a member, it is [ 1st **** ] desirable that it takes the 2nd 
**** more than for the bolt diameter of a member. Shearing force-proof of a member can be made into equivalent to the shearing 
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force-proof of a member, or more than it the 2nd **** m elst****. 

[0026] the wheel motor carried in the vehicle of this invention — an axle — it is desirable for the body material fixed to the hub 
and the brake drum to consist of another members Thus, by constituting, the heat generated in the brake drum is able to make it 
the structure which is hard to transmit to the body material in which the permanent magnet is prepared. 

[0027] the wheel motor carried in the vehicle of this invention — an axle — when the torque beyond a predetermined value starts, 
as for a hub and body material, it is desirable to be concluded through the mechanical fuse with which an integrated state goes out 
thus — if it carries out — an axle — even when a certain unusual force joins the hand of cut of a hub, it does not destroy according 
to the unusual force to the body material which is the component of a motor 

[0028] As for the difference of the Rota outer diameter and a brake drum diameter, by the wheel motor carried in the vehicle of 
this invention, it is desirable that it is larger than the difference of the Rota bore and the outer diameter of a stator. Although the 
heart of Rota will shift when combination of the mechanical fuse mentioned above goes out, if it does in this way, Rota and a 
brake drum will not interfere. 
[0029] 

[Embodiments of the Invention] Drawing 1 is the cross section showing the structure of the wheel motor which is 1 operation 
gestalt of this invention, and drawing 2 is the plan of the motor principal part. 

[0030] the wheel base material (bracket) 14 prepares in the point of the arm 13 of the suspension 12 equipped with the coil 
spring 10 and the shock absorber 1 1 — having —****— the wheel base material 14 — an axle -- a hub — the outer race 1 5 of 
bearing and the back up plate 16 of a drum brake are concluded with the bolt 19 and the nut 17 The wheel cylinder 60 and 
shoe-return-spring 61 grade which are the component of a drum brake are prepared in the back up plate 1 6. 
[003 1] an axle — a hub — bearing — an angular ball bearing — it is — the inner race 18 — an axle - the hub 20 being inserted in 
and binding tight with a nut 21 from the vehicle inside — an inner race 18 and an axle — the hub 20 has fixed completely 
[0032] an axle - the disk section 24 of a brake drum 22 and the disk wheel 23 is being fixed to the hub 20 with the bolt 26 and 
the nut 27 furthermore, an axle ~ in a hub 20, the body material 30 which is Rota of a motor ****s through a mechanical fuse, 
and it is fixed by 3 1 

[0033] Drawing 3 is the plan showing the configuration of this mechanical fuse, saying [ the mechanical fuse 36 ] — the core from 
the body material 30 — going — a protrusion — it is the thing of the neck of the seat 37 for screw-thread stops the bottom, and the 
seat 37 and the mechanical fuse 36 are fabricated by the body material 37 and one the opening 38 with which the screw thread 
was cut prepares in the center of the seat 37 — having — ****-- an axle — **** through opening prepared in the circumferential 
edge of the disk section of a hub 20, and 3 1 screws in opening 38 — the body material 30 and an axle — a hub 20 is fixed if it is 
made such structure — a certain cause — the body material 30 and an axle — since the mechanical fuse 36 is torn to pieces when 
the force in which the hand of cut beyond a predetermined value is strong is added between hubs 20, destruction of the body 
material 30 which is one of the components of a motor can be prevented 

[0034] it is fixed on the screw 33 which the magnetic cylinder 32 which carried out the laminating of the annular silicon steel to 
the body material 30, and was made into predetermined thickness was alike in accordance with the periphery, and were prepared 
In the inner skin of the magnetic cylinder 32, 16 permanent magnets 35 have fixed with adhesives. 

[0035] a hub ~ the layered product 40 of the silicon steel used as the teeth of a motor stator is being fixed to the outer race 1 5 of 
bearing with the bolt 4118 teeth 42 are formed in the radial and the coil 43 by which coil formation was carried out is beforehand 
inserted in tubed at each teeth 42. Two terminals 44 and 45 of each coil 43 are inserted in the female contacts 47 and 48 of the 
wiring substrate 46 prepared in the vehicle lateral surface of the silicon-steel layered product 40, and are connected electrically. 
[0036] As shown in drawing 4 , it is carried in the anterior part of the body 7 1 , and the power supply for driving a motor is 
performed for the electric supply to each coil 43 through a feeder 49, wiring of the wiring substrate 46, and the female contacts 47 
and 48 linked to this wiring. The heat fuse is incorporated in the middle of wiring of the wiring substrate 46, when a motor hangs 
up, a heat fuse melts by the temperature rise based on the overrun, and a motor operation stops. 

[0037] The wrap cover 50 is being fixed to the magnetic cylinder 32 of a motor rotor from the background, i.e., the vehicle inside, 
in the motor stator. This cover 50 is a doughnut-like disk and the periphery section is being fixed to Rota on the screw 33. the seal 
with which the lip made of rubber was prepared in the inner circumference of a metal ring at the bore section of a cover 50 — a 
member 51 presses fit — having — ****-- this seal — the lip of a member 51 — a hub ~ it touches that there is no crevice in the 
periphery side of the outer rotor 1 5 of bearing possible [ sliding ] thereby — a stator coil 43 and the permanent magnet 35 of Rota 
- the external world — receiving ~ liquid — it becomes dense 

[0038] a hub — the electromagnetism prepared at the outer race 1 5, a background, i.e., inside [ vehicle ], bearing, — motor 
angle-of-rotation detection equipment equipped with pickup 55 and the sensor rotor 56 prepared in the inner race 1 8 is formed 
The output of this motor angle-of-rotation detection equipment is given to the controller of the power supply 70 interior, and 
contributes to the roll control of this wheel motor. 

[0039] The above is the outline composition of the wheel motor of this operation gestalt. Below, the structural feature and 
physical relationship of each element are further explained to a detail. 

[0040] The wheel motor of this operation gestalt is an outer-rotor type wheel motor of 8 pole 9 coil which consists of 1 6 
permanent magnets 35 prepared in Rota as mentioned above, and 18 coils 43 prepared in the stator. And the point of using what 
was formed into the sub assembly as a coil 43 (cassette-izing) has been one feature on structure. That is, each coil 43 slushes a 
resin into the crevice between coils, and really fabricates it in the state where carried out the coil beforehand outside the stator and 
it pressed by high pressure. If it does in this way, since the crevice between coils can be sharply made small, compared with the 
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case where a direct coil is carried out to the teeth of a radial, coil density can be raised sharply. Therefore, the flux density which 
contributes to rotation of a motor can be raised, and big torque can be acquired. 

[0041] Moreover, the coil 43 is cassette-ized beforehand in this way, and the wheel motor of this operation gestalt which inserts 
mis in each teeth and constitutes a stator is easy to manufacture for the teeth of a radial compared with the conventional common 
outer-rotor type motor which was carrying out the direct coil, and has high productivity. 

[0042] By this wheel motor, each teeth of the radial by the silicon-steel layered product 40 used as a stator serve as a taper 
configuration which serves as a taper toward the method of the outside of the direction of a path, and it is easy to insert the coil 43 
formed into the sub assembly, and has become, and improvement in attachment nature is achieved. 

[0043] the state where, as for the silicon-steel layered product 40, the coil 43 was inserted in teeth, respectively ~ a hub — it is 
fixed to the outer race 1 5 of bearing with a bolt 41 namely, the hub fixed to the silicon-steel layered product 40 which is a stator, 
and the axle base material 14 — since the outer race 15 of bearing consists of another members, it can be alike, respectively and 
the optimal material can be used 

[0044] Although high torque's being acquired will be that a theory top is also clear if coil density is raised and flux density B is 
enlarged, in proportion to flux density B, iron loss also becomes large. Then, in order to make iron loss as small as possible, the 
silicon-steel layered product 40 which carried out the laminating of the silicon steel with the high permeability with which the 
front face was coated with the insulator is used, the iron core, i.e., the teeth, by the side of a stator. By doing in this way, the 
current which flows in the direction of the axis of rotation in teeth is prevented. Since it generates similarly to the magnetic 
cylinder 32 of Rota, what similarly carried out the laminating of the silicon steel is used for iron loss. 

[0045] It prepares in the inner skin of the magnetic cylinder 32 of an outer rotor, and, as for each permanent magnet 35 of 16 

the thickness of the direction of a path of the magnetic cylinder 32 is pressing hard at hoop -direction ends. 
Specifically, a permanent magnet 35 is a pillar-shaped object which has the vertical base of the form where the ends of a shuttle 
race back were removed, makes in agreement the height direction of the pillar-shaped object in the direction of the axis of rotation 
of a motor, and has fixed the convex side with adhesives etc. in the magnetic cylinder 32. 

[0046] With [ so that the base configuration may show / curvature / the curvature of the convex side (root face to the magnetic 
cylinder 32) is larger than the curvature of the concave side (stator opposite side), and ] such a configuration and arrangement, 
this permanent magnet 35 can aim at reduction of large increase of an output torque, and a torque ripple. 

[0047] That is, as the permanent magnet 35 of this operation gestalt was mentioned above, while enlarging thickness of the center 
section of the hand of cut and strengthening magnetomotive force, thickness of both ends is made thin, it is [ magnetic flux ] 
through-easy, and has carried out, and, moreover, change of the thickness is smooth. On the other hand, an output torque is 
proportional to the product of magnetic magnetism and the magnetic flux generated in a stator mostly. Therefore, a big output 
torque can be obtained, suppressing a torque ripple. If it puts in another way, the wheel motor of this operation gestalt can obtain 
the high rotation output torque stabilized to the angular position of Rota. 

[0048] Furthermore, torque ripple depressor effect can be increased by carrying out the skew of a permanent magnet 35 or the 
stator teeth 42, namely, adding a twist to a circumferencial direction. 

[0049] Moreover, since thickness of the hand-of-cut center section of the permanent magnet 35 is made thick enough, it is hard to 
demagnetize, and the pole reversal by the magnetic flux of a stator can be prevented. 

[0050] Furthermore, the curvature of the convex side of a permanent magnet 35 is larger than the curvature of the internal surface 
of the magnetic cylinder 32, and since the internal surface which the permanent magnet 35 of the magnetic cylinder 32 fixes 
serves as a crevice of the same curvature as the convex side of a permanent magnet 35, the permanent magnet 35 which fixed 
cannot shift to the circumferencial direction (hand of cut) of the magnetic cylinder 32 easily. Therefore, without depending for a 
permanent magnet 35 on the adhesive strength of the adhesives which have fixed in the magnetic cylinder 32 not much, the force 
of a hand of cut of joining a permanent magnet 35 is often transmitted to the magnetic cylinder 32, is ** and tends to take out 
rotation torque. 

[0051] the magnetic cylinder 32 and the disk wheel 23 used as a motor rotor consist of another objects, as mentioned above — 
having —****-- each — an axle — it has the structure by which conclusion fixation was carried out with a bolt 26 and a nut 27 
common to a hub 20 Thus, by using a motor rotor and the disk wheel 23 as another object, tire vibration has prevented what is 
directly transmitted to a motor rotor, and makes it possible to attain common use-ization with the further usual disk wheel. 
[0052] As for the magnetic cylinder 32, the brake drum 22 is another object. This mainly aims to let the heat generated in the 
brake drum 22 at the time of braking make it not transmit to the permanent magnet 35 of Rota directly. Since a permanent magnet 
35 generally demagnetizes with heat, it is [ avoiding being exposed to an elevated temperature if possible ] desirable. With this 
operation gestalt, in order to acquire big torque, flux density is high and the magnet of the NEO JI system which has high 
magnetism holding power is used. In the case of the magnet of a NEO JI system, the temperature which does not carry out 
irreversible demagnetization is average, and it is 120 degrees C or less, and if the good thing of the temperature characteristic also 
exceeds 200 degrees C, in order to carry out irreversible demagnetization, especially the thing for which Rota is used as a brake 
drum 22 and another object, and high temperature-ization of a permanent magnet 35 is prevented is effective. In addition, as a 
permanent magnet 35, it may replace with a NEOJI system magnet and the comparatively good samarium cobalt system of the 
temperature characteristic etc. may be used. 

[0053] The brake drum 22 not only serves as a motor rotor and another object, but has covered Rota and the stator to the whole 
with the back up plate 1 6. Therefore, there is no water on which the tire had bounded from credit directly to a motor. For 
example, although there are problems — the adhesives which have pasted up the permanent magnet 35 on the magnetic cylinder 
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32 become easy to exfoliate — when is water credit directly and it quenches it at the place where temperature is [ the motor ] high 
by drive, with this operation gestalt, a brake drum 22 prevents this. 

[0054] moreover, the brake drum 22 — a bolt 26 and a nut 27 — an axle — it couples directly with the hub 20 namely, the brake 
drum in the usual wheel which does not build in the motor and an axle — the damping torque applied to a brake drum 22 as well 
as the former since it is combined like combination with a hub — a direct axle — it is transmitted to a hub and sufficient damping 
force can be obtained 

[0055] the wheel of this operation gestalt — setting — a motor and a hub — the assembly which unified the unit is depended on a 
bolt 1 9 and a nut 17 — it can bind tight and come out and can attach to the wheel base material 14 easily here — a motor and a hub 
— the assembly which unified the unit A motor stator is attached in the outer race 15 of bearing, a hub — The body material 30 is 
attached in a hub 20. an inner race 18 — an axle — a hub 20 attaches — having — an axle — furthermore, the electromagnetism 
which constitutes motor angle-of-rotation detection equipment — pickup 55 and the sensor rotor 56 — the cover 50 and seal which 
prevent that dust etc. trespasses upon the interior — a member — it is the thing of the assembly equipped with the 5 1st grade, and 
this whole assembly can be attached to the wheel base material 14 with a bolt 19 and a nut 17 in addition, the bore radius of the 
cover 50 which holds **** of a motor in order to make this attachment possible — the distance from an axle (axle 
center-of-rotation shaft of a hub 20) to a bolt 1 9, i.e., a hub, — it is made larger than an attachment pitch 
[0056] thus, this wheel motor — a motor and a hub — since the assembly with which the unit was united can be easily attached 
with a bolt 1 9, exchange with the usual wheel can be performed also in a dealer 

[0057] However, in attachment by the dealer or the user, dispersion is in the bolting force of a bolt. Then, by the wheel motor of 
this operation form, the diameter of a screw thread and number of a bolt 1 9 which fix the above-mentioned assembly to the wheel 
base material 1 4 are thickly increased to equivalent to the diameter of a screw thread of a hub bolt 26, and a number, or more than 
it, and shearing force-proof is heightened. 

[0058] moreover — in case the height of a nut 17, i.e., the length of the direction of an axle, is lengthened enough and an assembly 
is attached to the wheel base material 14, even if a nut 17 falls accidentally — the nut 17 — an axle — it does not fit in between the 
disk section of a hub 20, and a motor stator 

[0059] the body material 30 which is Rota mentioned above — as — an axle — since it is fixed with the bolt 3 1 which equipped the 
hub 20 with the mechanical fuse mechanism, if the torque more than predetermined is added, a conclusion state with a bolt 3 1 
will be canceled For example, when a foreign matter mixes between Rota and a stator at the time of wheel rotation and the motor 
has locked, a mechanical fuse goes out and the wheel itself locks. Moreover, the crevice between Rota and a brake drum 22 is 
made larger than the crevice between Rota and a stator, and even when a mechanical fuse goes out and Rota and the stator have 
adhered at the time of a motor lock, Rota interferes in a brake drum 22. It is considered so that a wheel may not lock, even if it 
carries out a motor lock also at this point. 

[0060] the interior of a motor is pressed fit in the cover 50 fixed inside [ vehicle ] the body material 30 which is Rota, and its 
inner circumference — having — a hub — the seal make free the pressure welding of the sliding of the periphery side of the outer 
race 1 5 of bearing of — a member 5 1 -- liquid - it is dense and it is as having mentioned above that water and dust trespass upon 
the interior On the other hand, as for a motor, internal atmospheric pressure is changed according to operating state or 
environment, for example, the case where an internal pressure declines by cooling — a hub ~ the outer race 1 5 of bearing, and a 
seal — water and the dust on which the tire had bounded from between members 5 1 may invade by the pressure differential with 
outside atmospheric pressure Then, the crevice was prepared between the harnesses of a feeder 49 and core wire which supply 
power to a motor, it considered as the air duct and the other end of an air duct is prepared in the body. That is, the interior of a 
motor is open for free passage with the air in the body through this air duct. Therefore, since the so-called breathing of the motor 
accompanying the temperature change of a motor is performed with the air in the pure body [ near the wheel ], the water inside a 
motor and invasion of dust are suppressed. 

[006 1 ] Below, the wheel motor which is the 2nd operation gestalt of this invention is explained with drawing 5 - drawing 8 . 
Drawing 5 is the cross section by which the wheel motor was turned off in the field which passes along an axle, and drawing 6 is 
the plan cut by the VI- VI line of drawing 5 . 

[0062] The stator base material 102 of this wheel motor is being fixed to the wheel base material 101 connected with the 
suspension by the side of the body which carried out the illustration ellipsis by bolting from the vehicle inside with a nut 103. That 
is, the vehicle inside section of the wheel base material 101 and the stator base material 102 is carrying out spline fitting, and the 
stator base material 102 is fixed to the both sides of the direction of an axle, and a wheel hand of cut by fixing the thrust direction 
(the direction of an axle) with a nut 103. 

[0063] The layered product 104 of the silicon steel coated with the insulator is formed in the front face at the periphery of the 
vehicle lateral part of the stator base material 102. 18 teeth have projected to the radial, much slitting is prepared in the bore, and 
each one-sheet silicon steel of one sheet of this layered product 104 carries out serration fitting at the outer diameter of the stator 
base material 102. Such each silicon steel is inserted in the stator base material 102 sequentially from a vehicle outside, and, 
finally has fixed the thrust direction by the circlip 106 through the spacer 105. 

[0064] 1 8 cassette-ized stator coils 1 1 0 which slushed the resin into the crevice between coils in the state where carried out 
winding to each teeth of the silicon-steel layered product 1 04 beforehand out of teeth, and it pressed in them by high pressure are 
inserted in each teeth. Two coil edges 1 1 1 and 1 12 of each coil 1 10 are projected to the vehicle inside, and the end-connection 
child of the wiring substrate 1 1 3 is entrapped. In addition, about wiring of the wiring substrate 1 13, it mentions later. 
[0065] the bore side of the vehicle lateral part of the stator base material 102 - a hub - bearing 123 is formed and, similarly the 
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outer race 121 is being fixed by the circlip 106 which fixed the thrust direction of a silicon steel a hub — the axle which served as 
the motor rotor to the inner race 1 22 of bearing 1 23 - the hub 1 27 is being fixed with a bolt 1 24 and a nut 1 25 equipped with the 
flange 129 

[0066] an axle — a hub 127 — iron pure material — it can do --**** -- the periphery section ~ a stator — a wrap — it is a 
cylindrical shape like this axle — inside the body of a hub 127, the silicon-steel layered product 104 used for the stator and the 
silicon-steel layered product 1 38 for Rota which piled up the silicon steel of a large number similarly covered by the insulator 
layer are formed, and it is fixed on many screws 142 And inside this cylindrical shape silicon-steel layered product 138, 16 
permanent magnets 1 43 are arranged at equal intervals, and are being fixed to it with adhesives. 

[0067] thus, Rota of this operation gestalt ~ an outside — an axle — the pure material of the iron which is a part of hub 1 27, and 
the inside have two-layer structure of the silicon-steel layered product 138 of a cylindrical shape By constituting the outside in 
Rota from iron pure material, compared with the case of only a silicon- steel layered product, it becomes structurally firm, and 
since thermal conductivity is also still better than a silicon-steel layered product, elevated-temperature-ization of a motor can be 
suppressed and the demagnetization by the heat of a permanent magnet 143 can be prevented. Moreover, it becomes cheap only 
in cost / a silicon steel ]. 

[0068] By the way, although the torque required of this wheel motor serves as a function which makes a motor rotational 
frequency a variable and comparatively high torque is required at the time of low rotation, demand torque becomes low as 
rotation becomes quick. Then, motor control will also be performed according to this demand torque, makes high flux density of 
the alternating field which a stator coil 1 1 0 generates at the time of low rotation, and makes the flux density low at the time of high 
rotation. 

[0069] The width of face of the direction of a path of the silicon-steel layered product 138 is adjusted considering such control as 
a premise, namely, — the state where the flux density at the time of low rotation is high — magnetic flux ~ not only the 
silicon- steel layered product 138 but an axle ~ it pierces also through the inside of the body of a hub 128, and is adjusted to a size 
which pierces only through the inside of the silicon-steel layered product 1 38 in the state where the flux density at the time of high 
rotation is low Thus, since almost all magnetic flux passes along the silicon- steel layered product 138 which iron loss cannot 
produce easily at the time of high rotation, a torque efficiency is high, although magnetic flux passes along the inside of the pure 
material of the iron which iron loss tends [ comparatively ] to produce at the time of low rotation, since [ on the contrary, ] iron 
loss is a thing proportional to the frequency of alternating field — the iron loss at the time of the low rotation with low 
alternating-field frequency ~ a basis ~ the remainder — it may not become large but you may ignore 

[0070] In addition, although generating of iron loss can fully be suppressed, maintaining structural intensity by this composition, 
iron loss cannot be lost completely. That is, generation of heat based on iron loss can say that it is small, and it is generated, then 

— this operation gestalt — an axle — the body outside of a hub 1 27 is a fin configuration in order to radiate heat in the heat 
produced with iron loss 

[007 1 ] The permanent magnet 1 43 is carrying out the shape of same deformation shuttle-race-back pilaster as the permanent 
magnet of the 1 st operation gestalt, and the adhesion side with the permanent magnet 143 of the silicon-steel layered product 138 
serves as a crevice of the same curvature as the periphery of a permanent magnet 143 like the 1st operation gestalt. Therefore, as 
well as the 1 st operation gestalt, a permanent magnet 143 cannot shift to a hand of cut easily in the jointing, and the rotation 
torque which joins a permanent magnet 143 is effectively transmitted to the silicon-steel layered product 138. 
[0072] it mentioned above from the vehicle outside ~ as — an axle — the motor stator covered in the hub 127 is covered by the 
cover 128 from the vehicle inside a cover 128 ~ an axle — it is made of iron pure material as well as the hub 127, and the shape 
of a round-head acetabuliform which has circular opening in the center section is carried out a cover 128 — the periphery — 
setting — a bolt 1 33 — an axle — it has fixed to the hub 1 27 a seal annular to the bore of a cover 1 28 ~ a member 1 35 presses fit 

— having ****-- a seal ~ the lip by the side of the bore of a member 135 touches free [ sliding of the periphery side of the 
stator base material 102 ] The interior of a motor will be covered with the external world by this. 

[0073] Conclusion fixation of the brake drum 1 3 1 is carried out with the bolt 132 at the flange section prepared in the periphery 
of a cover 128. However, since the conclusion section with the bolt 1 32 in the flange section of this cover 128 rises slightly from 
the flange section front face of a cover 128 and constitutes the seat, the brake drum 131 and the cover 1 28 are isolating only the 
thickness of the seat of the conclusion section except the conclusion section. Therefore, the frictional heat at the time of braking 
produced in a brake drum 131 has stopped being able to get across to a cover 128 easily. 

[0074] moreover, the axle whose bore of a brake drum 131 is a motor rotor — since it is larger than the appearance of a hub 127, 
a brake drum 131 can be exchanged, without removing a motor 

[0075] The back up plate 1 34 which carried the brake shoe of a brake drum 1 3 1 which is the component of a drum brake, the 
wheel cylinder, the shoe return spring, etc. is arranged further at the vehicle inside. In addition, the back up plate 1 34 is being 
fixed to the wheel base material 101. 

[0076] an axle — in the disk section of a hub 127, the disk wheel 130 is concluded with the hub bolt 136 and the nut 1 37 the 
rotation torque generated by the motor — an axle — the damping torque which it was transmitted to the disk wheel 1 30 through the 
hub bolt 1 36 from the hub 127, and was generated in the brake drum 131 — a cover 128 and an axle — after passing through a 
hub 1 27, it is transmitted to the disk wheel 1 30 through a hub bolt 1 36 

[0077] an axle — a hub 127 - a hub - the resolver 140 which detects angle of rotation of Rota is arranged, the background, i.e., 
inside [ vehicle ], the bolt 124, [ for fixing to bearing 123 ] The stator of aresolver 140 is fixed to the stator base material 102, 
and the rotator is being fixed to the shaft 126 projected from the bolt 1 24 to the vehicle inside. Since the shaft 126 which fixes the 
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rotator of a resolver 140 is constituted by a bolt 124 and one, there are few part mark. 

[0078] Three feeders, U phase prolonged from the power supply by the side of the body, V phase, and W phase, 141 are 
connected by the wiring substrate 1 1 3 through the inside of the stator base material 102. And seal fixation of the crevice between 
a feeder 141 and the stator base material 102 is carried out by the resin 144. Therefore, water does not invade into a motor from 
the wiring hole for a feeder, and, moreover, the open circuit by vibration can be prevented. 

[0079] Below, drawing 7 and drawing 8 are used and wiring of the wiring substrate 1 1 3 and the connection state of the wiring 
and coil 1 1 0 are explained. Drawing 7 is the plan showing wiring by the vehicle inside of the wiring substrate 113, and drawing 8 
is the plan showing wiring of the vehicle outside of the wiring substrate 113. However, the wiring shown in drawing 8 penetrates 
a substrate from the vehicle inside, and has become a thing at the time of **** so that he can understand a connection relation 
with wiring of drawing 7 easily. 

[0080] V phase is connected to a terminal 1 52 and W phase is connected to the terminal 1 51 for U phase of the three feeders 141 
at the terminal 153, respectively. The terminals 1 1 1 and 1 1 2 of the cassette coil 1 1 0 which fitted into each teeth of the 
silicon- steel layered product 104 for stators are inserted in female contact of the circular hole configuration prepared in the wiring 
substrate 113, and each contact is caulking ****. Each contact is mutually connected electrically by the band-like conductor 
which connects between two contacts like illustration, and, thereby, electric connection of a request with three feeders 141 and the 
18-piece cassette coil 1 10 is attained. In addition, although caulking ****** has attained the electrical installation of terminals 
1 1 1 and 112 and female contact, and fixation after they insert terminals 1 1 1 and 1 1 2 in female contact, they may be replaced with 
caulking and may use soldering. 

[0081] Concrete connection with the cassette coil 1 10 and each contact of the wiring substrate 1 1 3 is shown in drawing 8 . In this 
drawing, the character of positive [ which was displayed near each cassette coil 110/ "positive" ] or "reverse" shows that the 
cassette coil 1 1 0 which corresponds, respectively is a right volume or a reverse volume. Moreover, the signs U, V, and W which 
bundled and attached three cassette coils 1 10 at a time show that each cassette coil 1 10 is connected to each feeder of U phase, V 
phase, and W phase. The wiring 1 54 of drawing 7 is the neutral point, for example, one terminal 1 12a of cassette coil 1 10a of U 
phase is connected to the neutral point wiring 1 54 through contact 155. 
[0082] 

[Effect of the Invention] Since it has the structure which inserted in teeth two or more coils by which the coil was beforehand 
carried out outside teeth, and connected connection between coils with the wiring means according to the motor or wheel motor of 
this invention as explained above, manufacture is easy and a manufacturing cost can be held down low. Moreover, since the coil 
of the coil was carried out outside teeth, it can apply the various coil methods, and it can make coil density high to teeth by using 
the optimal coil method as compared with the conventional coil twisted directly. If coil density can be made high, the flux density 
of the rotating magnetic field which a stator makes can be raised, and high rotation torque can be acquired. 
[0083] Moreover, according to the vehicle of this invention which carried such a wheel motor, by applying a wheel motor to a 
coupled driving wheel, for example, it can use as an auxiliary-power ring at the time of a climb, or can use for the attitude control 
of a vehicle etc. 



[Translation done.] 
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